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In the cation of the title salt, C 1 2H 1 4N 3 O + C24H 20 B , the 
dihedral angle between the quinoline ring and the mean plane 
of the urea fragment is 61.51 (5)°. In the crystal, the cations 
interact through weak C— H- ■ O hydrogen bonding, forming 
a zigzag chain along the c-axis direction; the cations and 
anions are involved in weak intermolecular C— H- ■ -it and 
N— H- ■ -7T interactions as donors and acceptors, respectively. 

Related literature 

For applications of ionic liquids, see: Zhao & Malhotra (2002); 
Chauvin & Olivier-Bourbigou (1995); Seddon (2001); Hapiot 
& Lagros (2008); Blaster & Studer (2003). For a related 
structure, see: Youngme et al. (2006). 




Experimental 

Crystal data 
C 12 H 1 4N 3 0 + -C24H 2 oB 



Orthorhombic, Abdl 
a = 25.5434 (11) A 
b = 18.7954 (8) A 
c = 12.0837 (5) A 
V = 5801.4 (4) A 3 

Data collection 

Rigaku Saturn CCD diffractometer 
32920 measured reflections 
2700 independent reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.027 

W R(F 2 ) = 0.070 

S = 1.06 

2700 reflections 

370 parameters 



Z = 8 

Mo Ka radiation 
ii = 0.07 mm" 1 
T = 173 K 

0.40 x 0.18 x 0.13 mm 



2428 reflections with / > 2a(T) 
R,„. = 0.039 



1 restraint 

H-atom parameters constrained 
A/W = 0.17 e A~ 3 
Ap mi „ = -0.13 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl and Cg2 are the centroids of the C1-C6 and C7-C12 rings, respectively. 



D-H- - A 


D-H 


H- ■ A 


D-A 


D-H- - A 


C30-H30A- ■ Ol' 


0.95 


2.30 


3.173 (3) 


153 


m-mB-Cg?' 


0.88 


2.62 


3.483 (2) 


168 


C26-H26A- ■ Cgl m 


0.95 


2.61 


3.438 (3) 


146 


cn-miA- ■ -c S 2" 


0.95 


2.68 


3.572 (3) 


157 


Symmetry codes: (i) 
x-i, -y + \,z. 


—x + 1 y, z — | 


(ii) -x + iy- 


|, z; (iii) —x - 


h\,y,z + k (iv) 



M,. = 535.47 



Data collection: CrystalClear (Rigaku, 2005); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL. 
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of China (grant Nos. 20873041 and 21072061) and the 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5255). 
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Comment 

Ionic liquids (ILs) are widely used as new and designable green chemical materials in organic, organometallic and enzymatic 
catalyses as solvents (Zhao & Malhotra, 2002; Chauvin & Olivier-Bourbigou, 1995; Seddon, 2001) and nano- and electro- 
chemistry (Hapiot & Lagros, 2008; Blaster & Studer, 2003). 

In the title salt (Fig. 1), the l-(2-ureidoethyl)quinolinium cation consists of urea and quinoline ring connected to each 
other via ethylidene. The dihedral angle between the quinoline ring and mean plane of urea is 61.51 (5)°. The l-(2- 
ureidoethyl)quinolinium cations interact through a weak C — H-0 interaction, forming a zidzag chain along the C direction 

(Fig. 2). The l-(2-ureidoethyl)quinolinium cation is situated between three [BPI14]" anions and this orientation is further 
stabilized via C — H- -7I and N — H— 71 interaction (Table 1 and Fig. 3), similar to that found in the structure of tetraphenylb- 
orate anion [BPI14]" (Youngme et al, 2006). 



Experimental 

All chemicals were obtained from commercial sources and used without further purification. A solution of quinoline (0.65 
g, 5 mmol) and 2-chloroethylurea (0.61 g, 5 mmol) in ethanol(10 ml) was heated at 353 K with stirring for 72 h under N2. 
After the reaction mixture cooled to room temperature, the purple precipitate was collected and dissolved in water (0.34 g, 
40 ml) and treated with a saturated solution of sodium tetraphenylborate (10 ml). The title compound was separated and 
recrystallized from ethanol. Colourless single crystals were grown from methanol by slow evaporation at ambient room 
temperature over a period of 1 8 d. 

Refinement 

Positional parameters of all H atoms were calculated geometrically and were allowed to ride on the C atoms to which they are 
bonded, with (7i S0 (H) = 1 .2(7 e q(C). The H atoms bonded to N atoms were refined with a distance restraint of N — H = 0.88 A. 



Figures 




Fig. 1. Molecular structure of the title compound, with the atom-numbering scheme. Dis- 
placement ellipsoids are drawn at the 50%. 
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Fig. 2. A view of the H-bonds between cations. 



Fig. 3. A detailed view of the interactions between cations and anions involves H-bonds, 
C — H- -7T and N — H—7T, some H atoms have been omitted for clarity. 



1-[2-(carbamoylamino)ethyl]quinolinii 

Crystal data 

Ci2Hi 4 N 3 O + -C24H20B~ 
M r = 535.47 

Orthorhombic, Aba2 
Hall symbol: A 2 -2ac 
a = 25.5434(ll) A 
b= 18.7954 (8) A 
c= 12.0837 (5) A 
V= 5801.4 (4) A 3 
Z=8 



tetraphenylboranuide 



F(000) = 2272 

D x = 1.226 MgrrT 3 

Mo isTa radiation, A, = 0.71073 A 

Cell parameters from 5127 reflections 

G= 1.6-25.0° 

|i = 0.07 mirT 1 

T= 173 K 

Block, colorless 

0.40 x 0.18 x 0.13 mm 



Data collection 



Rigaku Saturn CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

co scans 

32920 measured reflections 
2700 independent reflections 



2428 reflections with / > 2o(I) 
R int = 0.039 



©max - 25.0°, I 

It = -29^30 
k = -21^22 
/ = -14->14 



,= 1.6° 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )] = 0.027 
wR(F 2 ) = 0.070 

S = 1.06 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[aVo 2 ) + (0.0339P) 2 + 1.8667P] 
where P = (F 0 2 + 2F 2 )/3 
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2700 reflections 
370 parameters 
1 restraint 



(A/0) max < 0.001 
Ap m ax = 0.17eA~- 
Apmin = -0.13 e A 



Special details 

Experimental. 'H NMR (Bruker Avance DRX 500 F T NMR spectrometer, DIVISOR solvent, ambient temperature): 3.59 (t, J= 5.5 
Hz, 2H), 5.05 (t,J=5.5 Hz, 2H), 5.59 (s, 2 H), 6.16 (s, 1 H), 6.79 (t, .7=7.5 Hz, 4 H), 6.92 (t,J=7.5 Hz, 8 H), 7.18 (s, 8H), 8.04 (t, J 
= 7.5 Hz, 1 H), 8.14-8.17 (m, 1 H), 8.27 (t, J=4.5 Hz, 1 H), 8.46 (d, J=8.0 Hz, 1 H), 8.68 (d, J=9.0 Hz, 1 H), 9.26 (d, J=8.5 Hz, 1 
H), 9.30 (d, J= 5.5 Hz, 1 H). 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement ofF 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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H2B 0.1698 -0.0508 0.3581 0.051* 

Ol 0.25263 (7) 0.01830 (9) 0.49865 (15) 0.0523 (4) 



Atomic displacement parameters (A 2 ) 
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-0.0058 (9) 


C3 


a at at 

0.0392 


(12) 


A AT O O 

0.0388 


(12) 


0.0313 


(11) 


A f\f\ C A ( 1 A\ 

0.0054 (10) 


a r\Aor ( 1 r\\ 

-0.0085 (10) 


A l~\f~\CA ( 1 A\ 

-0.0054 (10) 


C4 


0.0505 


(14) 


A AT O "7 

0.0287 


(10) 


0.0310 


(11) 


A A A /" T /A\ 

0.0063 (9) 


A AA 1 A / 1 1 \ 

-0.0019 (11) 


A AAA O i C\\ 

-0.0008 (9) 


C5 


0.04 11 


C\ T\ 

(13) 


0.0281 


(\ A\ 

(10) 


0.0367 


( 1 T\ 

(12) 


A A A /CO (C\\ 

-0.0068 (9) 


A AAT *7 / 1 1 \ 

0.003 / (11) 


A AAAT /1 n\ 

0.0002 (10) 


C6 


0.0318 


(11) 


A AT T "7 

0.0337 


(11) 


A ATAT 

0.0297 


(11) 


A aato /'o^ 

-0.0028 (8) 


A AATZZ / 1 A^ 

O.OOzo (10) 


A AAAT i , n\ 

0.0003 (9) 


C7 


A AT C 1 

0.0251 


( 1 A\ 

(10) 


0.0325 


(11) 


A AT /C"7 

0.0367 


( 1 T\ 

(12) 


A AA A ti tZ>\ 

0.0046 (8) 


A AAT /I / 1 A^ 

0.0024 (10) 


A AA*7 1 / 1 n\ 

-0.0071 (10) 


C8 


0.0295 


(11) 


A AT T 1 

0.0322 


(11) 


0.0485 


(14) 


A AATA /A\ 

0.0030 (9) 


A AATA /1 A\ 

-0.0020 (10) 


A A 1 A 1 /I A\ 

-0.0101 (10) 


C9 


A f \ T 0"7 

0.0387 


(13) 


A AT "7T 

0.0372 


(12) 


0.0654 


(18) 


0.0026 (10) 


-0.0062 (12) 


A A1AC /1T\ 

-0.0195 (13) 


CIO 


A Al AA 

0.0390 


{ 1 A\ 

(14) 


0.0581 


(16) 


0.0510 


(16) 


A A A 1 A / 1 T\ 

0.0010 (12) 


A AA C7 / 1 T\ 

-0.0057 (12) 


A AT A*7 / 1 T \ 

-0.0307 (13) 


Cll 


0.0438 


(14) 


0.0663 


(17) 


0.0341 


(12) 


A AA1 A / 1 1\ 

0.0024 (12) 


A AAAA / 1 1 \ 

0.0000 (11) 


A AIT/" /1T\ 

-0.0136 (12) 


C12 


0.0431 


(14) 


0.0433 


(13) 


0.0341 


(12) 


A AA /IT / 1 A\ 

-0.0043 (10) 


A AATT / 1 1 \ 

0.0023 (11) 


A AA O A / 1 A\ 

-0.0084 (10) 


C13 


0.0302 


(11) 


0.0258 


(10) 


A AT T "7 

0.0337 


(11) 


A AA /" 1 ZO\ 

-0.0061 (8) 


A A A 1 /A\ 

-0.0016 (9) 


A AAT C ZO\ 

-0.0035 (8) 


C14 


A AT OA 

0.0380 


(12) 


A AT T O 

0.0328 


(11) 


A AT AO 

0.0398 


(12) 


A A A A A /A \ 

0.0009 (9) 


0.0024 (11) 


A AAAT ( 1 A\ 

-0.0003 (10) 


C15 


0.0471 


(14) 


0.0304 


(11) 


0.0536 


(15) 


A AA 1 C / 1 A\ 

-0.0015 (10) 


A AA A A / 1 T\ 

-0.0040 (12) 


A AA"7T /1A\ 

0.0072 (10) 


C16 


0.0521 


(15) 


A A A T A 

0.0429 


(14) 


0.0524 


(16) 


A AA O 1 ( 1 T \ 

-0.0081 (12) 


A AAA/1 / 1 T\ 

0.0094 (13) 


A AlOT /1T\ 

0.0182 (12) 


C17 


0.0470 


(14) 


0.0451 


(14) 


0.0522 


(15) 


A AAAA ( 1 1 \ 

-0.0009 (11) 


a a i n/" ( 1 t\ 

0.0196 (12) 


A AA O 1 ( 1 T\ 

0.0081 (12) 


C18 


A AT "71 

0.0372 


C\ T\ 

(12) 


A ATAA 

0.0290 


(11) 


0.0426 


( 1 T\ 

(13) 


A AAT T /'A^ 

-0.0033 (9) 


A AA CI / 1 1 \ 

0.0052 (11) 


A AAT*7 /1 C\\ 

0.0027 (10) 


C19 


0.0347 


(11) 


0.0245 


(9) 


A AT AA 

0.0309 


(10) 


A AAA/' ZO\ 

0.0006 (8) 


A AA 1 C / 1 A\ 

-0.0015 (10) 


A AATA /A\ 

0.0020 (9) 


C20 


A AT A*7 

0.039 / 


( 1 T\ 

(12) 


A AT T A 

0.0339 


(11) 


0.0344 


( 1 1 \ 

(11) 


A AA 1 *7 SC\\ 

0.001 / (9) 


A AA 1 O / 1 A^ 

0.0018 (10) 


A AA 1 O /A^ 

-o.oo lo (v) 


C21 


A AT O O 

0.0388 


C\ T\ 

(13) 


0.0423 


(12) 


0.0474 


< 1 A\ 

(14) 


A AA*7A /1 n\ 

0.0070 (10) 


A A 1 AT /1 1 \ 

0.0102 (11) 


A AA/C /I / 1 1 \ 

0.0066 (11) 


C22 


A AT AO 

0.0298 


(11) 


A A A A A 

0.0444 


C\ T\ 

(12) 


0.0571 


(15) 


A AAA 1 /1 A\ 

0.0001 (10) 


A AAA 1 /I T\ 

0.0001 (12) 


A A 1 A A /I T\ 

0.0149 (12) 


C23 


AAT A A 

0.0390 


{ 1 T\ 

(13) 


A A/1 AT 

0.0403 


(12) 


A A A A A 

0.0444 


( 1 T\ 

(13) 


A AA/CT / 1 A~\ 

-0.0063 (10) 


A A 1 AC /1 1 ~\ 

-0.0105 (11) 


A A 1 A C /1 1\ 

0.0105 (11) 


C24 


A AT /C/C 

0.0366 


( 1 T~\ 

(12) 


A AT C 1 

0.0351 


C\ 1 \ 

(11) 


A AT T A 

0.0324 


(11) 


A AAT*7 /'A^ 

-0.0027 (9) 


A A A AT /1 A~\ 

-0.0002 (10) 


A AAT T /A\ 
0.0023 (V) 


/— IT c 

C25 


0.0558 


( 1 C\ 

(15) 


A AT 1 A 

0.0320 


(11) 


A AT AT 

0.0302 


(12) 


A AAT7 /1 1 \ 

-0.0027 (11) 


A AA 17 / 1 1 \ 

-0.0017 (11) 


A AAAO (C\\ 

-0.0008 (9) 


C26 


0.0628 


(17) 


A AT 1f\ 

0.0329 


(12) 


0.0321 


(12) 


A AA^> /I /I 1 \ 

0.0024 (11) 


A A 1 AT / 1 T\ 

0.0103 (12) 


A AAT C / 1 A\ 

-0.0025 (10) 


C27 


A AT AO 

0.0398 


(13) 


0.0314 


(12) 


0.0464 


(14) 


A AA A A / 1 A\ 

0.0040 (10) 


AA1/11 

0.0141 (11) 


A AA 1 A /A\ 

0.0019 (9) 


C28 


0.0351 


(11) 


0.0263 


(10) 


0.0360 


(12) 


A A A 1 "7 ZO\ 

0.0017 (8) 


A AAT"7 1 (\\ 

0.0037 (9) 


A AA 1 T 1 C\ \ 

0.0013 (9) 


C29 


0.0373 


(12) 


0.0277 


(10) 


0.0301 


(11) 


-0.0001 (8) 


0.0011 (10) 


0.0015 (9) 


C30 


0.0440 


(14) 


0.0484 


(13) 


0.0356 


(13) 


0.0138(11) 


0.0100(11) 


0.0040 (10) 


C31 


0.0748 


(19) 


0.0552 


(16) 


0.0286 


(12) 


0.0153 (13) 


0.0067 (13) 


-0.0004 (11) 


C32 


0.0581 


(17) 


0.0593 


(16) 


0.0399 


(14) 


0.0076 (13) 


-0.0145 (13) 


-0.0013 (12) 


C33 


0.0384 


(13) 


0.0471 


(13) 


0.0489 


(14) 


0.0042(11) 


-0.0052 (11) 


0.0010(12) 


C34 


0.0319 


(12) 


0.0661 


(16) 


0.0513 


(16) 


-0.0020(11) 


-0.0030 (12) 


0.0160(13) 


C35 


0.0414 


(14) 


0.0718 


(18) 


0.0413 


(14) 


0.0180 (12) 


-0.0050 (11) 


-0.0021 (13) 


C36 


0.0296 


(11) 


0.0303 


(11) 


0.0473 


(13) 


0.0057 (9) 


-0.0065 (10) 


-0.0056 (10) 


Nl 


0.0359 


(10) 


0.0342 


(9) 


0.0345 


(10) 


-0.0017(8) 


-0.0021 (9) 


0.0041 (8) 


N2 


0.0372 


(10) 


0.0397 


(10) 


0.0499 


(12) 


-0.0010(8) 


-0.0130 (10) 


-0.0058 (9) 


Ol 


0.0484 


(9) 


0.0545 


(10) 


0.0540 


(10) 


-0.0165 (9) 


-0.0176(9) 


0.0039 (8) 
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Geometric parameters (A, °) 



Bl — C19 


1.645 (3) 


C19 — C24 


1 .402 (3) 


Bl — CI 


1.652 (3) 


C19 — C20 


1.396 (3) 


Bl — C7 


1.650 (3) 


C20 — C21 


1.399 (3) 


Bl — C13 


1.649 (3) 


C20 — H20A 


0.9500 


N3 — C36 


1.353 (3) 


C21 — C22 


1.373 (4) 


N3 — H3A 


0.8800 


C21 — H21A 


0.9500 


N3 — H3B 


0.8800 


C22 — C23 


1.382 (4) 


CI — C6 


1.398 (3) 


C22 — H22A 


0.9500 


CI — C2 


1.403 (3) 


C23 — C24 


1.386 (3) 


C2 — C3 


1.385 (3) 


C23 — H23A 


0.9500 


C2 — H2A 


0.9500 


C24 — H24A 


0.9500 


C3— C4 


1.383 (3) 


C25— Nl 


1.332 (3) 


C3 — H3C 


0.9500 


C25 — C26 


1.377 (3) 


C4 — C5 


1.377 (3) 


C25 — H25A 


0.9500 


C4 — H4A 


0.9500 


C26 — C27 


1.357 (3) 


C5 — C6 


1.389 (3) 


C26 — H26A 


0.9500 


C5 — H5A 


0.9500 


C27 — C28 


1 .404 (3) 


C6 — H6A 


0.9500 


C27 — H27A 


0.9500 


C7 — C12 


1.400 (3) 


C28 — C29 


1.415 (3) 


C7 — C8 


1.402 (3) 


C28 — C33 


1.411 (3) 


C8 — C9 


1.396 (3) 


C29 — Nl 


1.384 (3) 


C8 — H8A 


0.9500 


C29— C30 


1.402 (3) 


C9 — CIO 


1.365 (4) 


C30— C31 


1.361 (4) 


C9 — H9A 


0.9500 


C30 — H30A 


0.9500 


CIO — Cll 


1.388 (4) 


C31 — C32 


1 .400 (4) 


CIO — HlOA 


0.9500 


C31 — H31A 


0.9500 


CH — C12 


1.391 (3) 


C32 — C33 


1.353 (4) 


CH — H11A 


0.9500 


C32 — H32A 


0.9500 


C12 — H12A 


0.9500 


C33 — H33A 


0.9500 


C13 — C18 


1 391 (31 


C34 — Nl 


1 477 (3) 


C13 — C14 


1.404 (3) 


C34 — C35 


1.515 (4) 


C14— C15 


1.385 (3) 


C34— H34A 


0.9900 


C14— H14A 


0.9500 


C34— H34B 


0.9900 


C15— C16 


1.378 (4) 


C35— N2 


1.442 (3) 


C15— H15A 


0.9500 


C35— H35A 


0.9900 


C16— C17 


1.372 (3) 


C35— H35B 


0.9900 


CI 6— H16A 


0.9500 


C36— Ol 


1.213 (3) 


C17— C18 


1.390 (3) 


C36— N2 


1.354 (3) 


C17— H17A 


0.9500 


N2— H2B 


0.8800 


C18— H18A 


0.9500 






C19— Bl— CI 


109.42 (16) 


C20— CI 9— Bl 


125.24 (19) 


C19— Bl— C7 


112.06(17) 


CI 9— C20— C21 


122.4 (2) 


CI— Bl— C7 


107.72 (17) 


CI 9— C20— H20A 


118.8 


C19— Bl— C13 


107.26(17) 


C21— C20— H20A 


118.8 


CI— Bl— C13 


111.14(17) 


C22— C21— C20 


120.5 (2) 


C7— Bl— C13 


109.28(16) 


C22— C21— H21A 


119.8 
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C3o — IN 3 — 113 A 


1 in A 

120.0 


p"> z" xti mn 
C3o — JN3 — H3B 


1 1^ n 
120.0 


TT1 A TvTI ITTD 

H3A — N3 — H3B 


120.0 


Co — CI — CZ 


11/1 £1 /1 ol 

114.02 (IS) 


CO CI DL 


11/1 IO /1 11 

124.15 (1 /) 


CZ — CI — 131 


121.1V (1 /) 


PI PI pi 

C3 — CZ — C 1 


i t] / 1 nl 
123.23 (IV) 


pi po 1 1") a 
C3 CZ 1 l_A 


1 1 6.4 


pi rn a 
C 1 — CZ — HZ A 


1 1 O A 

116.4 


pi pi p /i 
CZ — C3 — C4 


1 i/i n /il 
120.0 (2) 


PI pi TT1P 

CZ — C3 — H 3 C 


1 in n 
120.0 


P/1 PQ TJ1P 

C4 — C 3 — H 3 C 


1 1/1 A 

120.0 


PC P A PQ 

Cj — C4 — C3 


ii o ni /1 nl 

iio.yi (iy) 


PC P/1 I I 1 A 

Cj — C4 — H4A 


1 in £ 
120. j 


PT P/1 11 A A 

C3 — C4 — H4A 


1 1/1 C 

120.5 


P/i PC p/: 
C4 — Cj — Co 


1 1 a io / 1 nl 
120.26 (IV) 


P/1 PC 1 K A 

C4 — CD — rl j A 


1 1 fl fl 

ny.y 


P£ PC I I C A 

Co — Cj — HjA 


ny.y 


PI P/T PC 

CI — Co — Cj 


ni ii /n 

123.0 (2 ) 


P 1 P/i o £ A 

C 1 — C o — rl o A 


116.5 


PC Pi£ ii/' a 

C j — C o — H o A 


nor 
116.3 


pi T p-7 po 

C1Z — C/ — Co 


1 1 r i /n 

115.1 (2) 


pi p-7 D 1 

C 1 Z — C / — r> 1 


111 10 / 1 Ql 

121.26 (iy) 


PO P*7 D 1 

Co — C / — r> 1 


1 11 /C /11 

123.0 (2) 


Pp. PO p-7 

Cv — Co — C / 


i ii i /ii 
122.1 (2) 


pp. po TJO A 

CV — C o — H o A 


lion 
116. y 


p-7 PO TJO A 

C / — Co — Ho A 


lis. y 


PO pp. pin 

Co — cy — c i u 


1 in n /il 
120. y (2) 


po pn 1 in a 
Co — CV — HvA 


1 1 fl £. 

ny.o 


P 1 Pi Pfl I m A 

C 1 u — cy — Hy A 


1 1 ii i 
ny.o 


P 1 1 P 1 A PPl 

CI 1 — C1U — Cy 


119.1 (2) 


pii pin T_ripiA 
CI 1 — C1U — H1UA 


1 111 A 

120.4 


PPi P1A T T 1 Pi A 

cy — C 1 U — H 1 UA 


1 1/1 A 

120.4 


pi a pii pn 
C1U — CI 1 — C1Z 


i in ^ /n 

ny.o (2) 


pin pii T_riiA 
C1U — CI 1 — HI 1A 


1 in i 

120.2 


P 1 O P11 TJ11A 

C1Z — CI 1 — HI 1A 


1 in i 
120.2 


pii PIT P"7 

CI 1 — C1Z — C / 


111 1 /ii 
123.1 (2) 


P11 pn un a 
CI 1 — C1Z — H1ZA 


1 1 O A 

116.4 


p-7 pn T_T I T A 

C / — C 1 Z — H 1 ZA 


1 1 O A 

116.4 


pio pn pi /i 
Clo — C13 — C14 


1 1 A 1 /II 

114. / (2) 


pio pn Tji 
Clo — C13 — Bl 


11^1 /;i /iol 
124.02 (16) 


pi i pn di 
C14 — C13 — dL 


1 in in / 1 o\ 
120. /0 (16) 


pic pi /i pn 
C 1 J — C 1 4 — C 1 3 


1 n n /il 
123.0 (2) 


P1C P1/1 TT1/1A 

CI J — C14 — H14A 


118.5 


C13— C14— H14A 


118.5 


C16— C15— C14 


120.1 (2) 


C16— C15— H15A 


119.9 


C14— C15— H15A 


119.9 


C15— C16— C17 


118.9(2) 



C20 — C2 1 — H2 1 A 


1 1 n o 

1 iy.6 


/in ni 
C2 1 — C22 — C23 


1 1 o n /il 
ll6.y (2) 


ni rn un a 
C2 1 — C22 — H22 A 


1 in c 
120.5 


ni ni un a 
C23 — C22 — H22A 


1 in c 
120.5 


ni ni n /i 
C22 — C23 — C24 


1 in 1 /il 
120.1 (2) 


ni ni un a 
C22 — C23 — H23A 


1 in n 
120.0 


n/i ni un a 
C24 — C23 — H23A 


1 in n 
120.0 


n n n/i ni 
C 1 y — C24 — C23 


1 ii i /1\ 
1 23. 1 (2) 


/"M/l n/i U1/1 A 

C 1 y — C24 — H24 A 


1 1 O A 

116.4 


ni n/i ui/i a 
C23 — C24 — H24A 


1 1 O A 

116.4 


\ti nc n/; 
JN 1 — C25 — C2o 


1 11 1 /II 

122.1 (2) 


\/i nc uic a 
JN 1 — C25 — H25A 


1 1 o n 

lis. y 


n/; nc uic a 
C2o — C25 — H25A 


1 1 o n 

lis. y 


ni n/c nc 
C2 / — C2o — C25 


1 1 n i /il 
liy.3 (2) 


ni n/; ui/; a 
C2 / — C20 — rl20A 


1 in i 
120.3 


nc n/c ui/: a 
C25 — C2o — u2oA 


1 in i 
120.3 


n/; ni no 
C2o — C2 / — C26 


1 in i /il 
120.2 (2) 


n/c ni un a 
C2o — C2 / — H2 / A 


1 1 n n 

ny.y 


/"'IQ /^n U11 A 

C26 — C2 / — rl2 / A 


HQ Q 

ny.y 


nn no ni 
C2y — C26 — C2 / 


1 1 n 1 /il 
liy.l (2) 


r">n no ni 
C2y — C26 — C33 


1 1 o n /il 
116. y (2) 


ni no ni 
C2 / — C26 — C33 


i ii n /il 
122.0 (2) 


\ti nn nn 
JN 1 — C2y — C30 


in in / 1 nl 
122.30 (iy) 


\/i nn no 
JN 1 — C2y — C26 


1 1 o no /1 nl 
116.06 (iy) 


nn nn no 
C30 — C2y — C26 


1 1 ii / /ii 

ny.o (2) 


n 1 nn nn 

C31 — C30 — C2y 


1 1 n i /il 

119.3 (2) 


n 1 nn uin a 
C31 — C30 — H30A 


1 in a 
120.4 


nn nn uin a 
C2y — C30 — H30A 


1 in a 
120.4 


nn n 1 ni 
C30 — C3 1 — C32 


111 o /II 

121.6 (2) 


pin pi 1 ni 1 A 

C30 — C31 — H31A 


1 1 Q 1 

ny.i 


ni n 1 ui 1 a 
C32 — C31 — H31A 


1 1 n 1 

ny.i 


ni ni ni 
C33 — C32 — C3 1 


1 1 n o /il 
liy.6 (2) 


ni ni uiia 
C33 — C32 — H32A 


1 in 1 
120.1 


ni ni uiia 
C3 1 — C32 — H32 A 


1 in 1 
120.1 


ni ni no 
C32 — C33 — C26 


i in /; /il 
120.0 (2) 


ni ni uii a 
C32 — C33 — H33A 


1 1 n i 


no ni uii a 
C26 — C33 — H33A 


1 1 n i 

iiy./ 


tvt 1 n a n c 

JN 1 — C34 — C35 


111 o /II 

111.8 (2) 


Ml n A UI A A 

JN 1 — C34 — H34A 


1 nn i 

ioy.3 


nc n a ui /i a 
C35 — C34 — H34A 


1 nn i 

ioy.3 


M| n a U11D 

JN 1 — C34 — H34J3 


1 nn i 

ioy.3 


nc n a ui/io 
C35 — C34 — H34J3 


1 nn i 

ioy.3 


UI A A n A U1/1T3 

H34A — C34 H34J3 


1 ni n 

io / .y 


N2— C35— C34 


114.2 (2) 


N2— C35— H35A 


108.7 


C34— C35— H35A 


108.7 


N2— C35— H35B 


108.7 


C34— C35— H35B 


108.7 


H35A— C35— H35B 


107.6 
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pi f pi £ TTI/ZA 

C 1 j — C 1 o — hi 1 oA 


1 on c 
12U.J 


p, i pq/c \n 
<J1 — C30 — JNZ 


1 O 1 H /0\ 

121. / (z) 


pin pi £ TT1/TA 

CI / — Clo — hllOA 


1 OA C 

IZU.Z) 


( \ i pn/ "\tq 

Ul — C30 — JN3 


1 Ol A ZO\ 

123.U {I) 


pio pn p i z 
Clo — CI / — Clo 


1 on i /o\ 
1ZU.3 (Z) 


MO PQ/C Ml 

JNZ — C30 — JN3 


1 1 c i /o\ 
11 D. 3 (Z) 
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C16— C17— C18— C13 1.7(4) N3— C36— N2— C35 -169.2(2) 

C14— C13— C18— C17 -2.0(3) C34— C35— N2— C36 -77.0 (3) 

Bl— C13— C18— C17 179.3 (2) 



Hydrogen-bond geometry (A, °) 

Cgl and Cg2 are the centroids of the C1-C6 and C7-C12 rings, respectively. 

D—H-A D — H H-A D-A D—H-A 

C30— H30A-O1' 0.95 2.30 3.173 (3) 153 

N2— H2B-Cg2 ii 0.88 2.62 3.483 (2) 168 

C26— H26A-Cgl m 0.95 2.61 3.438 (3) 146 

C27— H27A-Cg2 iv 0.95 2.68 3.572 (3) 157 
Symmetry codes: (i) -x+V2,y, z-l/2; (ii) -x+V2,y-l/2,z; (iii) -x+V2,y, z+1/2; (iv)x-l/2, ->>+l/2,z. 
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